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SOLAR OBSERVATIONS

[Meteorological Research Dirision, EDGAR W. WOOLARD in charge]

SOLAR RADIATION OBSERVATIONS, APRIL, 1939
By Irvine F. Hanp

Measurements of solar radiant energy received at the
surface of the earth are made at eight stations maintained
by the Weather Bureau, and at nine cooperating stations
maintained by other instituticns. The intensity of the
total radiation from sun and sky on a horizontal surface is
continuously recorded (from sunrise to sunset) at all
these stations by self-registering instruments; pyrhelio-
metric measurements of the intensity of direct solar radia-
tion at normal incidence are made at frequent intervals on
clear days at three Weather Bureau stations (Washington,
D. C., Madison, Wis., Lincoln, Nebr.) and at the Blue
Hill Observatory of Harvard University. Occasional
observations of sky polarization are taken at the Weather
Bureau stations at Washington and Madison.

The geographic coordinates of the stations, and deserip-
tions of the instrumental equipment, station exposures,
and methods of observation, together with summaries of
the data, obtained up to the end of 1936, will be found in
the MonTarLy WeaTHER REviEw, December 1937, pp.
415 to 441; further descriptions of instruments and meth-
ads are given in Weather Bureau Circular Q.

Table 1 contains the measurements of the intensity of
direct solar radiation at normal incidence, with means and

thetr departures from normal (means based on less than 3
values are in parenthesis). At Madison and Lincoln the
observations are made with the Marvin pyrheliometer; at
Washington and Blue Hill they are obtained with a record-
ing thermopile, checked by observations with a Marvin
pyrheliometer at Washington and with a Smithsonian
silver disk pyrheliometer at Blue Hill. The table also
gives vapor pressures at 8 a. m. (75th meridian time) and
at noon (local mean solar time).

Table 2 contains the average amounts of radiation
veceived daily on a horizontal surface from both sun and
sky during each week, their departures from normal, and
the accumulated departures since the beginning of the
vear. The values at most of the stations are obtained
from the records of the Eppley pyrheliometer recording on
either a microammeter or a potentiometer.

Direct radiation intensities averaged above normal for
April at all Weather Bureau stations.

Total solar and sky radiation was above normal at all
stations with the exception of Madison, New York, La
Jolla, Miami, Riverside, Ithaca, Newport, Fairbanks, and
Blue Hill.

Polarization measurements made on 5 days at Madison
give a mean of 55 percent with a maximum of 61 percent
on the 30th. Both of these values are close to the corre-
sponding normals for April.
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TasLE 1.—S8olar radiation tntensities during April 1939 TasLe 1.—Solar radiation intensities during April 1939—Continued

[Gram-calories per rinute per square centimater of norwaal surface] {(iram-calories per minute per square centimeter of normal surface]

WASHINGTON, D. C. BLUE HILL, MASS.

Sun’s zenith dist: i i
Sun’s zenith distance 8un’s zenith distance

=0 i-] -] o il o brdd ~E =0 =0 S
8am. 787°|75.7° | 70.7° | 60.07 | 0.0° | 60.0°| 70.77 | 75.7% | 7%.7% | Noon sa.m.| 78.7° | 75.7° | 70.7° | 60.0° | 0.0° | 60.0° | 70.7° l 75.7° | 78.7° | Noon
Date 75th Alr mass 1}1‘2;3111 Diate 75th Air mass Local
’tlilgé sclar mer. r‘::i:rn
A M. P. M. time time A. M. P. M. time
* 2
e | 50 | 40 § 30 | 20 | "0 20 ) 30 | 40 | A0 | e e | 50 {4030 | 20[*10| 203040 50| e
mm.
2.9
3.2
3.7
4.2
3.1
3.6
5.3
5.4
2: . 6.5
April 25 .. 6.1 | ool .97 .62 .43 .29 17 6.3
Means__ .| oo]oao]eeeaes L1 |L13|123]|L02| , 88| .74 | .65 | ____.
Departures. .. |o.o .o |oee oo +.0t |—.06 |+.15 |—.,10 {— 12 (— 14 (—,08 |______
March 1__..__.| 5.4 3.8
Mareh 2. 2.0 2.2
March3_._._. 1.4 1.9
March 7. 2.6 2.5
Marchs..___..| L1 1.9
Marebh 0.} 2.3 2.4
March 14 ____. 2.2 2.5
March 17. L9 3.2
1.4 L7
1.4 1.2
2.0 2.0
1.4 1.4
1.3 1.5
3.4 4.1
2.6 3.2
Departures..__|-._._._|+.04 {+.10 {—,01 |—.01 (+4.07 |+.06 (+.02 (O {—. 02 _____

Departures... .. |-_... 007 00 |4+.02 |+.06 |-+.09 |+.08 [+.09 |+.06 |+.07 |1

*Extrapolated.

TaBLE 2.—Average daily tolals of solar radiation (direct-+diffuse) received on a horizontal surface

[Grami-calories per square centimeter]

Week heginning— ‘Wash- | Madi- [ Lin- Chi- New Fair- | Twin La New | River-| Blue San | Fridav Ithaca New-

ington { ~ son coln | cago | York [FTeSUO| panks | Falls | Jolla | ™[ oreans side | Hill | Juan | Harbor port
cal. cal. cal. cal. cal. cal. cal cal. cal. cal. cal. cal. cal. cal. cal. cal.

302 434 372 325 558 364 505 450 428 407 467 338 625 415 104 368

337 366 283 302 B8 272 356 413 498 467 408 358 720 365 176 387

250 311 225 313 Ha6 275 M3 405 465 470 552 413 80 hd4 206 439

h54 605 460 296 626 309 473 507 491 406 460 303 639 439 253 336

DEPARTURES FROM WEEKLY NORMALS

22 +25 +82 46 +40 +27 +-68 —52 —33 +i7 —25 —28 +32 +87 —44 ~24

—tid —76 ~—61 +65 —5 —01 72 —59 +28 +64 —71 +13 +92 -+ 56 —77 —36

—144 —60 | —109 —51 —40 —uy +63 —68 —-12 —+49 +23 ~+18 +41 | +108 —6l —4

April 23, . +121 +13! +69 1 =115 -+&0 —10 —-29 —14 +11 +12 —23 | —144 +17 —62 | —161 -158

ACCUMULATED DEPARTURER ON APRIL 29

-+3,116 | +052 | +532 [4+2,758 | —504 | —7I4 [—1,379 | —763 }+41,400 (+1,603 |+5,355 |—1, 491 [—1,393 |-4-5, 214 |--2,898 {—4,697 | —1,960




